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This application claims the benefit under 35 U.S.C 1 19(e) of U S 
Provwonal horn Application SN 60*123,883, filed on August 12, 1996 The 
application is also related to amending application SN 0*308,097, entitled 
M«h°***Derictsfor Defining M **ng Tiss*, and filed on September 16, 
1994, which application is herein expressly inconnmed by reference. 

^HttthiH nfilr Hi fnlim 

This invention relates to methods and c*i« for rra^ .nd defining 
particular locations in body tissue, particularly humai tissue and more 
particularly relate to methods and devices for perrnanently defining the location 
ana margins of toons detected in biopsy cavity walh. 

It is desirable and often necessary to perform procedures for detecting, 
samplmg, and testing lesions and other abnormalities in the tissue of humans and 
other animals, particularly in the diagnosis and trcatroM of patients with 
c^cn6turrors,rje-maljgnant corditiors arid cither disease or disc^des. 
Typically, in the ease of cancer, when a physician establishes by means of know, 
procedures (i.c palpation, x-ray, MW, or ultrasound Imaging) that suspicious 
circumstances exist, a biopsy is penWi to ctarmine wheto 
crocus. Biopsy may be an open or percutaneous technique. Open biopsy removes 
the enure mass (excision) biopsy) a apart of the mass (incisional biopsy). 
Peraianeous biopsy on the other hand is usually done with a needle-like' 
insrumemandmaybedn^afte ^ 
FKA biopsy, very small needles are used to obtain individual alb or dusters of 
cdbforcytotogkretamirBtion The cells may be prepared such as in a 
ftparicoiaou (Pap) smear. In core biopsy, as the term suggests, a cm or 
fiBgment of tissue is obtained for histologic examination which may be done via a 
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buWB the s^trfthet^ sanitate, A real tone or near teal dme 
imagmg system having stenweopic a^abUit^ ^ « the aaa^ 
^nce system described in U.S. Patent No. 5,240.01 1. is onpk^ to guided 

Parang con: biopsies are described in the assignee, U.S Patau No 
5,526,822 and co-pendxng pa** sppfcaio* SN 0&386, 94], fijed ^ Fcbmarv 

May 13, 1996. All of these ^ ,^3^ ^ ^ 
incorporated by reference. 

tocorr^ 8 ^^^ 8 ^^ 

to completely remove su^cious lesions for e^iuaucr, *M| e n ^ insunKS 

.tnHybed^irabktcro^ecriyasanpte^^^ In the Wr case, 
a tnajor nmblern b the ability » define the n*gin, of the lesions at 11 times 
during the extraction process. Viability of the .esion by the imaging system 

.=df * well ffi Bssociated bleetfng b the surround** tissues. AJthoughthe 
l^cr is removed and all fluids are continuously ispiratetf from the extraction 
site, it is likely that the process will "cloud" the lesion, thus impairing exact 
recognition of its margins. This makes it difficult to ensue that be entire 
lesion wfll be removed 

Often, the lesion is merely a cafcification derivec from dead abnormal 
ussue, may be cancero* or P»«^ a* k . da^ » 
only a sample of the lesion, rah* th» entre Jesion, to cvai^ h . ^ 
is because such a lesion actually serves to mark or define the location of 
adjacent abnormal tissue, so the phy?k» ck» wish to ra^ ^ entire 
lesion and thereby lose a critical means for later re-kxating the affected 

CWtbe benefits to the patiem from core oior^ is that me mass of 
tteassuc taken is rclativdysrnaiL Ho^vrr, onennmcs, ^ in*^^ 
or because the Won is too small, the enhre teion b rtrnov^ for evaluation, 
cventrxxighttbc^toren^eorjy.p^. Thcrvif subeeqt^ t^ 
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indicate, the tissue to be tnaligaant (nnligna* tissue require* rw»v^ c*ys or 
weeks law. of tissue around the immediate she of the original biopsy). U » 
difficult fir the physician to daemtme the psxcise locaioo of the lesion, in 
Oder to perform necessary additional proedurts on adjacent potentially 
5 cancerous tissue. AdtfitkwDy, even if the lesion is found to be benign, the* 
will be no evidence of its location during fimt examinations to mart the 
location of the previously removed csJdfication so that the affected tissue may 
be carefully monitored for future reoccurrences. 

Thus.itwoi^beofoorac^ 
the location or margins of such a lesion prior to or immediately after removing 
or sampling same. Marking prior to removal would heip to ensure that the entire 
lesion is excised, if desired. Alternatively, if the lesion were inadvertently 
removed in iu cnurety, marking the biopsy site immediately after the procedure 
would enable re-establishment of its location for future icfextfficauon. 

A number of procedures and devices far marking and locating particular 
tissue locations are known in the prior art For example, location wire guides, 
such as that described in US. Patent No. 5221,269 to Miller et ai, are well 
known for locating lesions, particularly m the breast. The device described by 
Miller comprises a tubular introducer needle and an attached wire guide, which 
20 has a: its distal end a helical coil configuration for locking no position 

about the targeted lesion. The needle is inroduced into the breast and guided 
to the lesion site by an imaging system of a known type, for example, x-ray, 
ultrasound, or magnetic resonaxe imaging (MRJ), at which time the helical coil 
at the distal end b depict about 4e lesion 
25 from the wire guide, which remains in a locked position distaOy about the lesion 
for guiding a surgeon down the wire to the lesion site during subsequent surgery. 
While such a location system is effective, it is obviously- intended and designed 
to be onjy temporary, and is removed once the surgery or other procedure has beer, 
completed. 

Other devices are known for marking external regions of a patient's skin 
For example, U.S. Patent No. 5.192270 to Carswdl. Jr. discloses a syringe which 
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iiyecucnorthefikc. It is also kno^ to tape or otho^ ^ a ^ 

GvnanlrfY^OhfffTrig December 1985). Obviously, however, none of these 
apj*c*ches at useful for madcing and ddS^^^^^ 
sich as lesions or turaors. 

Stili another ^proech for marking poicntial lesions and tumors of the 
breast is described in L\S. Patent No. 4,080,959. In the described procedure, 
the skin of the portion of the body to be evaluated, such as the breasts, is 
coated with a heat sensitive ^-mpom^ chc^ ^ ^ 
of the bodj' is heated with penetradng radiation wch as ciahermy. Then the 
coated body portion is scanned for color changes which would indicaie ha spot* 
bmea* the, kin surface. These sculled hot spots may represent a tumor or 
taw. which docs not dissipate heat as rapidly because of its relatively poor 
Wood circulation (about 1/20 of the blood flow through normal body tissue). 
Tternetho d,ofcouBc > fim^ diagnostic tool, rather than a 

permanent means for dcitneaong the location of a tumor or lesion. 

A method of identifying and mating abnormal neoplastic tissue or 
pathogens within the body is described in US. Patent No. 4.649. 15 1 to Dougherty 
etaL In this method, 8 tumor^dectrve photoscnsitmr.g drug is mmxkxed 
into a patient's body, where it is cleared from normal tissue faster than it is 
cleared abncwml tissue. After the drug has cleared normal tissue bu 
before it has cleared abnormal r^a^ tissue, the abnorn^ neoplasuc t^ 
may be located by the hmnescence of the drug wrtrdn Ox: abnormal t.ssuc. The 
fWenoe may be observed with low imemiry light seme of wWch is wimin 
the drug's absonW spectrum, or higher intnjty light, a portion of which is 
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not in me drugs abscrbance spectrum. Once detected, the tissue my be 
destroyed by further application of higher nremity tight having a frequency 
within the absorbm spectrum of thedrug. Of cone, this method also is only 
a temporary mem for marking the abnormal tta^ saw eventusJly the drug wUI 
5 dear from ev-oi the abnormal tissue. Additionally, once the abnormal tissue has 
been destroyed during treatment, the marker is destroyed as well. 

It is also known to employ Wccc^bk dj« « suiiis to niark brew 
lesions. First, a syringe containing the colorant is guided to a 
lesion, using an imaging system. Later, during the extraction procedure, the 
surges harvests a tissue ssmpte fitin the stained tissue. However, while such 
suiining techniques can be effective, it is difiicuft to precisely localize the 
sain. Abo, the stains ere difficult to detect fluoroscopy and may not 
always be penuauatt . 

Additionally, it is known to implant markers directly into a patient's 
body using invasive surgical techniques. For example, during a coronary artery 
bypass graft (CABG), which of course coratraxes open heart surgery, it is common 
practice to surgically apply one or more radiopaque rings to the aorta at the 
site of the graft This enables a practitioner to later return to the she of the 
era?, by identifying the rings, for evaluative purposes. It is also common 
practice to mark a surgical site with staples, vascular dips, and the like, for 
the purpose of future evaluation of the she. 

A technique has been described for the study of pharyngeal swallowing in 
dogs, which involves permanently irnplanting sted marker beads in the submucosa 
of the pharynx (S.S. Kramer etaU Ptmenm RaHopcqm Siiwktr Tedriqut Jot 
25 the Study o/Phayngut Showing m Dogs, Dvsnhaps Vol. 1, pp. 163-167, 
1987). Hk article posits that the radiographic study of these marker beads 
during swallowing, on many occasion over a substantial period of time, provides 
abeteurdentaxKfagofihepriary^ 

described technique, the beads were deposited using i metal needle cannula having 
an internal diameter slightly smaller than the beads to be implanted. When 
suction applied tc the cannula, the bead sat firmly on the tip. Once the 
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releasing the bead, and the cannula wnhdrtwn. 

Aaxn^.«^ fc0BB d-»« n ^^ -Blto - fcr ^^^^ 

> -^^fctf.pWrfddtata.d.a^iBiof. toon beforeiris 

should be easy to deploy and easily deteaed tsing state of the art imaging 
techniques. 

Smu.—v ti tt» inw^pn 

This invention solves the problems rwed above by providing an 
•mpbmable marking device which is designed to permaneousiy deliver permanent 
markers to desired tissue locations within a patient's body, even if the desired 

device, as is the case for conduit or cavity walk. The device allows the 
physician to accurately position and deploy a radiographic clip at the site of a 
biopsy. This piwicta several advantages*^ 

managewnt of tissue ahnomalities, suchasan^oflccalizationofatissue 
abnonnality for follow-up surgical treatment, and a means of tissue abnormality 
ate "dedication for purposes of ongoing diagnostic follow-up. h may also 
prevent inadvertent repeat biopsy of a lesion if the padent were to move or if 
adequate records did not follow the patient The inventive system also 
represents a less traumatic means for tissue inan^ and a reduc* precox 
duration relative to the standard open surgical method. 

A second aspect of the inventive system comprises a unique lissue marker 
delivery assembly, available from the .present assignee. Biopsy? Medial, Inc. 
This assembly includes a tidiographic clip that is configunrf m the form of a 
surgical staple. Abo incorporated in the tissue marker asserrfcly is a disposable 
applter. The appiier provides a flexible tube, deployment mechanism, and squeeze 
handle as a means to advance and deploy the dip to a desired tissue Ixajon. 
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In a firs onbodimea of the irrvcnrion, a flexible tissue martar 
mtnxiica is employed. The tootle tissue marker introducer mcorpoona. 
flexible tube thai allows the physician to access and deliver the tissue maker 
through a cassette housing on the biopsy probe. AdcfccnidJY, the introducer 
employs a distal up ramp feature which enables the tissue marker to be advanced 
laterally out of a laterally feeing sample notch at a distal end of the biopsy 
probe, so that the tissue marker on be fixed to Ifae site wall of the tissue 
cavity. One important inventive feature is the inclusion of an mentation mark 
or the hub of the introducer to allow the physician to obtain, the desired 
placement position at the biopsy site. 

in a second embodiment of the invention, a rigid introducer is utilized 
rather than a flexible iraroducer, so that the biopsy power driver and probe is 
not necessary to provide a rigid fixed position access channel for the marker . 
delivery system. This eiri)odimcnl is particularly ussy when the biopsy power 
driver and probe being used is too small to accommodate the aforementioned 
flexible moducer, and an akemate access and delivery means is required. The 
rigid introducer of the invention may be utilized with or without a distal end 
ramp feature, depending upon whether lateral deployment of the marker is 
required. 

Tne invention, together with additional features and advantages thereof, 
may best be understood by reference to the following description taken in 
conjunction with the accatBwrytng illustrative drawing. 
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Brief Dwnrfntkm af th» TW^ 

Fig. 1 is a perspective view of a first embodiment of the invention, 
illusoaahg an arrangement for ddrvering and deploying a tissue marker through 
a flexfck introducer, utilizing a rootor-dnvm biopsy probe of known 
construction as an access conduit; 

Fig. 2 is a perspective view similar to Fig. 1, wherein the driver portion 
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of Ac naor^rhm biopsy probe has been deleted m orcier to betta isolate the 
flexibJe imoducer and tissue marks appber, 

Fig. 3 is a side devational view of the flexible iraroducer and tissue 
marker applkr illustrated in Figs. 1 and 2; 

Fig. 4 is a aoss-sectional view of the distal end portion 4-4 of the 
flexible introducer illustrated in Fig. 3; 

Fig. 5 is a perspective view of a second enibodte of the present 
invention, illustrating an atrangonent for delivering and deploying a tissue 
marker through a rigid introducer. 

Fig, 6 is a cross-sectional view of a one-piece marking device 
constmctBd in accordance with the principle of the present invention; 

Fig. 7 is a cross-seaional view similar to Fig. 6, illustrating the one- 
piece narking device as the marker thereof is being pulled back against the 
fortning die for partially closing the marker, and 

Fig. 8 is a crass-sectjonal view similar to Fig. 7, illustrating the 
marker as it is separated from the remainder of the rr^ device and depl^ 
to mark a desired tissue she. 



Detailed r^^nn „r h„. fnyffltinn 

Refaring now more particularjy to Figs. 1-4, a first embodiment of an 
introducer 10 (best seen in Fig. 3) for delivering tissue markers 12 (Fig. 4) to 
av^li4rfabiopsyc B viryl6isilhBtrat e d. As discussed in related 
application SN 0*308.097. tissue markers 12 are preferably cornpnsed of anon 
magnet*, radiographic material and are preferably constructed in the form of a 
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clip, a surgical staple, to facilitate saachrnat to the tissue they are 
intended to identify and to provide an etfly ceeognued ^ ^ ^ 
mBtofaenotelesifln. In the prefer* embodinm. the m^dmum width ofa 
issue maker 12 is within a range of aprjroxiinatery .030 inches -.050 inches, and 
5 prcfeBbly about .039 inches (1 mm). To place the marker 12 at a desired tissue 
location, a biopsy power driver and probe 18 is prefaabiy used, such as the 
MAMMOTOME* power driver and probe nanufictured and sold by Biopsys Medical 
Inc. of Irvine, Califcmia, the assignee of ttepreser* applied As 
described, for example, in U.S. Paten No. 5.526,822, previously incorporated 

housing 20, a hollow outer piecing needle 22 having , distal piercing end 24 
and a tissue Chousing 26. The hollow o«er piercing needie 22 includes a 
lateraby facing tissue receiving port 28 near its distal end. The biopsy power 
driver and probe 18 is operated to obtain a tissue sanple bv f«t moving the 
distal piercing end 24 of the needle 22 into r^ition to pier« ite lesicii or 
selected tissue which is to be sampled, using a known imaging device, such as a 
stsreotacucirmgingunjt. Then, a vacuum may be drawn through a vacuum port 30 
(Fig, I) of the tissue cassette housing 26, and through the hollow needle 22 to 
orate a negative pressure condition at the tissue receiving port 28, thereby 
drawing tissue into the port, where it is severed by an inosr cuaing ca^ 
capture a tissue sample. The tissue thai is captured within tte inner owing 
cannula is transported proxjmafly in an intod fashion by retrsoins the cuning 
. cannula(not shown) rearwerdly. prefen*^ to a sk* 32 (Fig. 2) m the tissue 
cassette housing 26. A plurality of tissue samples, from different orientations 
m the viciruty of the tissue receiving port 28, may be obtained without 
withdrawing the needle 22. 

Once the desired tissue sample have been captured, tnercbv creating the 
biopsy cavity 16, it is often demote to accurate* position and deploy a 
PfflBBua ti»te at the site c/tte oicw^ 

the physician in diagnosis «nd management of tissue abnormaliues. For example 
suitable permanent marking of the biopsy she provides a mean, for relocaliang 
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^* °^ * tiswc aboonmlity fcr fbllow-up surgical otatraera, in the even 
the biopsy p-bologjcal route are positive. It also provides a means of tissue 
abnormality sac ideation for the purpotc of ongoing diagnostic follow^ 
To .mpbnt a marker in the cavity walls 14, however, requires a marker delivery 
> svhot vtetn permits accurate lateral discharge of the marker. 

The present mvennbn is r*rt)cularry advantageous m that it utilize 
the lumen of the hollow oxer piercing needle 22 as tte rnanW ctelivery condtm. 
Thus, subsequent to the biopsy procedure, while the probe 34 (Fig. 2) is still 
inserted within the patient body at the biopsy site, it may be utiliad as a 
fixed position, rigid, annular conduit for delivery and deployment of the tissue 
marker 12. The feet that the probe 34 new leave the biopsy site ensures 
accurate delivery cf the marker to the cavity 16, while also providing a less 
traumatic and quicker tissue marking process than the standard open surgical 
methods. 
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With particular reference now to Rg. 3, the flexible introducer 1 0 of 
the present invention is illustrated. The introducer 10 coniprises a flexible 
tube 36 having an opening 38 adjacent toradistalerjdandaljub40atits 
proximal end As illustrated in Fig. 4, a plug 42 is disposed at the distal end 
of the flexible tube 36, which plug includes an angled, sloping ramp 44 or, a 
proximal end free thereof. The flexible tube 36 of the flexible introducer 10 1S 
adapted to receive a flexible tube or deployment shaft 46 of a disposable tissue 
marker appher 48. The applier 4* comprises a squeeze handle 50 on its proximal 
end, which has a ring 52 to which is attached • pull wire 54. The pull wire 54 
extends through the lumen of the depbyrnent shaft 46, and is attached at hs 
25 distal end to the marker 12 (Fig 4). 

To deploy a marker 12 into the cavity wail 14, the flexible tube 36 of the 
introducer 10 is inserted into the hollow needfc 22 of the probe 34 through the 
tissue cassette housing 26, until the hub 40 abuts the tissue casseoe housing 
26, as illustrated in Rgs. 1 and 1 Ores fully inserted, the hub 40 is rotated 
by the physiaan until an indexing made or notch 56 (Fig. 3) is properly 
oriented, thereby ensuring that the introducer 10 is drcurnferentiauy aligned 
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within the probe 34. 

Ate the flexible tube 36 of the flexible introducer 10 has been 

the mm rmrker app te 48 n-y be aoVanced into the lurnen of the .rmoducer 10 
^Ok^^FigsM^isotethedisuJendth^fcxi^^ ' 
notch 38 and tissue receiving pott 28, extending into the cavity ] 6 
( a itai^y,thc^48m.ybefi«^ ed ^^^ ucer ^ 

deployment shaft 46 radially outwardly from the notch 38 so that the marker 12 
disposed at the di*l «d of the shaft 46 rnv be .ateraJly to ^ 

cavity wail 14 for placement Once the mm* 12 is disposed at a desired 

wire thus releasing the maker 12 for inylamakjn into ite tat^ tissue 14. 

Once the marker has been implanted, «he fl^ deptoynm shsit 46 may 
oewtmdrawnfrom the introducer 10 and disouded, while a new applier 48 is 
*^ to to **to*mm As many markers as 
dCnredmaybe lffl P lanted ' fon ^ ^nich the hub 40 may be counter-rotated 90- 
Wte^miteate^XvM^fmteprtm. If i« is desired 
to mark various kxaions about the cavity wall ,4, the probe needle 22 may be 
rotated between marker implantations to change the orientation of the tissue 
receiving port 28, using the thumbwheel 58. Additionally, the axial position of 
the port 28 may be adjusted, if desired. 

Referring now to Fig. 5, a second emboow^ of the mvoi^ 
niecharasm u uWed h to er^ 

first anbodiment are designated by like td^wmmk.kaamdbftm 
letter a. ' 

Tresigntfomtciiflfera 
Figs. 1-4, and the anbociroem of Fig. 5, is the the irnoducer 10a is rigid 
«her than flexible. The flexible introducer 10 of the first erAodirnent is 
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wccn acvejoped to provide a stand aJone 
accessdcvnce for inmxteing trc tissue nwker applier 4*,. 

^"^ino^JOaillus^^ 
having a pierdng distal end 60, a distal laterally facing opening 38„ and a 
™np61 Since, in this en****, the imrodu«r is ,« ddiv^ through 

**Wontc ■ « mrroducer needle mount 64, ,o that the shall 36. i, disjxsed in a 
^^^ofd.^Handheid^^^^^J^ 

1^1°^ - *»~ 1 8 « «~- *■» i™*g (not 
shown), typcalJy a stereotactic table av^labk from Fischer In*^ & mc or 

fi^Laradlac. The probe guide holder (not sho**) . repbc* ^ ^ |oadcd 

^cernecdk^^. The imroducer is then advanced to the desired 

nssue sampling she, following «hich the tissue mate appiier is inserted 

op «.p to extend over the ramp 62 and to extend laterally sufficiatly & to 
^tissue ^dkSOais^sc^inther^ 
deploy- the cUstai tip dip 12. Tnen. the disposable appfe is rtmov* 
Altcr^vdv, the intro^ ^ 

the case *here lateral placement of the marker whh resp« to tte in^er 10a 
is not required. ~— « 

A particularly advantages embodiment of the present invention is the 
e^oymem of a one-piece ^ done* 70 (Figs. 6^ comprising a marker 12b 
and a marker doang ribbon cr pu,, ^ ^ ^ are an^aised 0 f 8 single 
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piece of wire. In this pnkailar marker crabodixncn; the angle piece 
dement 70 is preferably fabricated of a single piece of sheet material, ideally 
uangaphotwteiicaletchi^ 

stresses ^beii^Mnxiical into the part The singicpiece element is 
S fabncaed such !h« a ^ spot or feilurtpoia 72 (Figs. 6-7) * dbposed at a 
location on the marking element which will break at a predaoinawl load after 
th C le gS 73,74 0 fthem B rkahav lc | OKd ^ a ^^^ Wto ^ t}K 
markerl2bistobeaEachcd. Urns, as illustrated in Figs. 6* a forming die 75 
is provided which is disposed eraumalry of the marker portion 1 2b of the single* 
pi^matogekrnentTO. The failure point 72 is disposed between the forming 
dic75andthcn^l2b, a ith < dis & ] e ndQfrf, e p U i lwire 54 b . Todcpkjvlhe 
marker 12b into the target tissue, a pulling force is applied proximally to the 
pull wire 54b, in the direction shown by arrow 76. Tms pulling force may be 
applied, for example, by a squeeze handle 50 like that shown in figs. 1-3 and 5. 
or by some other raeare. This proximal pulling farce causes the .narker pewon' 
12b to travel praumally to a point where it impacts the distal end of the 
forming die 75, as Ulustrated in Fig. 7. Continued proximal pulling fo^ „ 
the pull wire 54b results in closure forces ben« applied against the kgs 73, 74 
of the marker portion 12b. Ultimately, as illustrated in Fig. 8, continued 
spplicanon of a proximal pulling force on the pull wur 54b will nsuu m 
breakage of the pull wire 54b at the fclure d«« 72, so that uw rraker 12b 
becomes separated therr&om. with the legs 73, 74 of the marker being closed upon 
the tissue desired to be narked. 

While the inventive marking dement may be round in cross-section, in its 
f«ftntri enftcdmKnt, the marking dement 70 is fabricated of rectangular stock, 
which has been clamped at each end and twisted along its length. The inventors 
have round tratt, absent the twisting sfcp, the sharp edges of the rectangular 

themnrough. Twisting, on the other hand, has been (bund to soften tj« edges of 
the stock sufficiently to ease passage of the pull wire 54b through the tube. 
WWemisinvenucnrmbM 
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^th«D and thai: can* 
following dams. 
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A ane-piecc marking apparatiE for defining a particular tissue 
location, comprising: 

a marker element; aid 

bang anachetf to the dinal end of the pall wire; 

^♦^^'^elememandrjiep^ 
piece of sheet maarial. . 

2 The one-piece marking apparatus recited in claim I. and further 
comprising a faming die disposed prodmaily of said marker dement, the marker 
eJerrwccmprismgfiraa^ 

second forming iaces corrsponding to each of a, d fust and second legs such 

to wtan said pull wire b pulled in a praxn^ 

legs are pulled prodnalry aganst ad 
forming die 



3. The one-piece marking apparatus recited in claim 2, and fijrther 
cornpriiing aprei^gned failure point disposed in the distal aid of said pull 
wire, just proximal to said marker dement, wherem when die pull >viir is pulfed 
" ■ irooi^ direct aid &aar^ 

s«J fre and second forming race such to said leg clcae inwardly toward one 
another, atachJog to adjacent tissue to rnarked as tney 
pulling force on said pull wire causing said predesigned failure point to yield 
when said marker element is attached to said tissue so that said marker element 
and said pull wire become separated from one another. 

4. The one-piece marking apparatus rwated in daim 1, and further 
sornprising a predesigned Mare point <liaposed in the distaJ end of saidpull 
wire, juat proximal to said marker, said failure point being adapted to fail. 
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pwaonnned puling force an said pull wire. 
r**angul«r stock is twisted 

m , * ^ *^»cWrn l.whoon said 

marker demon ha a width of less than 0.1 inches. 

marker dement has a maximum width within a range of .O30-.O50 inches. 

9. Am a hodofm a ldng 8 ma^ appa ^ f ^ <fc ^ n 

uasuetocati^corprising the steps of: ^ 

providing a single piece of sheet material having a proximal end and a 
distal aid; 



and 



Priding . prtdesiged Khar point in said sheet material just 

rxedaennincd pulling fen* is applied « the pn>xinau end of said apgle piece 
10 of she* oatenal, thereby*^ 
the marking aftjiuxj us 

10. Ttemethod of making a marking apparatus as reched in claim 9, 
"here," the scp of providing a single piece of sheet material includes providing 
• single piece of rectangulv suck. 
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at both ends and twisting said rectangular stock. 

1* ^^°f-alc^ arra ri^ ■ 
the step of providing a sin* ^ ofshm material include* the steo 
or usmg a photoctenical etching p^ss to fabricate the cn^ 



U. A device for marking a particular tissue area within a body to 
-dentay said particular tissue area for a later diagnostic or therapeutic 
procedure, comprising: 

a matter el ement; 

an apparatus ft* remote delivering sac! marker dement from outside the 
body to the particular tissue area, cornprising an introducer having a tube 

14. The device for markup a particular tissue area as recited in 
claim 13, the apparatus fa remotely delrvering said marker element further 
cOTiprismg a flexible marker dement applicr. 

15. The device for marking a particular tissue area as recited in 

trl 4 " * elemCnI *** "-P"^ a flexible deployment 

shaft having a lumen, a distal end, and a proximal end 

16. The device for marking a particular tissue area as recited m 
da™ K and further comprising a handle on the proximal end of the flexible 
deployment shaft. 

17. TneckMttfixrrBrkirsapartadff^ 

chum 16, wheran me flexible marker element appher further comprises a pull 
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wire attached to said hatfk the w «^ - fl _ , 

>8 The device for 8 parties tissue a^a,^^ 

said pull wire. * w * 00,81 00 

"»d 1* «* <h« «ta «, m is ^ j, , 
fanuij&osofMaiomiijdfe 

21. ^^i«feortu,. P mic U i.tia«««. 111Kitedill 

!!^ i ^r Uy "** ^ Ka ™ 1 ^ *» -* *- •« 



18 



02 19 99 TIT 11:41 FAI 



6 o:: 



PCTAI997/1MM 



22. The device for marking a particular tissue area as recited in 
cl ann 19, and further comprising a predesigned failure point disposed in the 
duai end of said pull wire, just proximal to said marker, said failure pant 
bcmg adapted to ftii, separating said mate element from said pull wire, uoon 
appiission of 8 predctennined pulling force on said pull wire. 

23. The device for inarking a particular tissue area as recited in 
ciaun 19, wherein said single piece of sheet material comprises reoanguJar 
stock. 



24. The devK* for narking a particular tissue area ts recited in 
claim 23, wherein said rectangular stock is rwisted. 

25. The device for marking a particular tissue area as recited in 
claim 13, wherein said marker decent has a width of less than 0.1 inches. 

26. The device for marking a particular tissue area as recited in 
claim 25, wherein said marker element has a nmimum width within a range of 
.030-.0S0 inches. 

27. The device for marking a particular tissue area as recited in 
claim 13, wherein the distal opening on ihe introducer tube is oriented 
laterally. 

28. The device for marking a particular tissue area as recited in 
claim 13, wherein said proomal hub indudes a rneaw rw todeang tte 
cncumrereotial orientation of the introducer. 

29. The device for marking a particular tissue area as recited in 
claim 15. wherein said flexible employment shaft is inxrtable through the lumen 
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30. 



aid pnicular 



The device far marking a partialis* tissue ra ss recited in 
chum 29, whotin the irmduwt.i* i 8 eanp^ rf a fle ^ 

31. The devnoe far nwfcnj a partial ti^ 
ctam 3a said device ^ a ^ ^ ^ ^ 

opening. sari rigid annular conduit being «^ icr in* said bodv usin* 
an a,ded vision device, wherein the drnaJ cpening of the conduit fa 
disposed advent to said particuiar tissue ««, said flexible introto tube 
bemg msenabte into said, rigid annular e^ipdid. || l e^ fndonte 
fe»*feM M rafa exits sakj rigid ar^ cc^ ^ ^ 
opening there* thereby Iran-Bating said marter demem to s^ parucular 



32. The device for marking a particular tissue area is ra±ed m 

probe. 



33. The dev,« for marking a particular tissue area as recaed m 
claim 30, and fanner cornprising an ingiedn B npdis l » 9 ed a tne disul er^ of the 
flexible introducer tube, adjacent to the distal opening on said tube, said nsmp 
nnc&oning to cause said flexible deployment shaft to exit the tubedaul 
opening m a generally unal diction with respect to the orientate of che 
introducer tubs. • . 

34. The device for marking a particular tissue area as recited in 
claim 29, wherein said introducer tube is wrrprurfofarigidmttml. 

35. The device far markiag a particular tissue area as recited in 
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claim 13, vtenm the dual end of said introducer tube is td^tai for piercing 
and entering aid body, suck that the dual opening thereof li disposed adjacent 
to said particular tissue area 

36. The device fir marking a particular tissue area as recited in 
claim 35, *fccrein the introducer tube (fetal opening is chatted generally 
laterally. 

37. The device for marking a particular tissue area as recited in 
claim 36, and iwher comprising an an^ 

introducer tube, adjacent to the distal openng cm said tube, said trap 
functioning to cue said flexible deployment shaft to exit the tube distal 
5 opeikig m a generally lateral direction with respect to the orientation of the 
introducer tube. 

38. The device for marking a particular tissue area as recited b 
claim 34, and further comprising an introducer needle mount for holding said 
b&nxluccr tube as it is guided into the body. 

39. A marker element appfcc for applying a maker dement to a 
particular tissue sea in order to marie said area far a tax diagnostic or 
tha upeutic procedure! comprising: 

a marker efcmea; 

5 a flexible deployment shaft having a lumen, a distal end, and a proximal 

end; 

a handle; and 

a pull wire attached to said handle, the wire extending distal ly through 
10 trached to said meter dement 



40. 



The device for racking a particular tissue am as recited in 
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chan 39, said hade cctmisin* a <dk»« u-^u ^ 

d*. ^ ' m * i ° 8 * P*** "~ ~ « *** in 

faming feces of said fonning die. ' 

43. T^d,vic C fbrm^ap a nicul«i B su eareaasrecnedin 
ctaon 42, and funhcr comprising a pn^sig™, M« point cfisposed in the 

Jhe pull wire is pulled in a proximal direction, said fixst and seooral legs are 
pulled pro^alK ■k^dfira^.^fc^^^ 
^^t 0 ^onc^ iaa ^ toa ^^ tote ^J S 

failure po„ * yiM ^ ^ ^ ^ . ^ ^ ^ 

44. Thedcviafor^^p^^^^^^^ ^ 

applicaxs of a prateaminsxj pulling forw on said pull wue. 
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45. The device for marking a particular xissm area as recited in 
claim 41, wherein said single piece of sh« nittrial comprises rtctan^ 
stock. 

46. The device for marking a particular tissue «ea as recited in 
cieim 45, wherein said reaangular stock is twisted 

47. The device for marking a particular tissue area as recited in 
claim 39, wherein said marker dement has a width of less than 0.1 inches. 

48. The device for marking a particular tissue area as recited in 
claim 47, wherein said marker element has a navinum width within a range of 
.030-.0S0 inches. 

49. A method of marking tissue ir. a body to identify a selected 
location for a diagnostic or therapeutic procedure, the method cornprismg: 

manipulating an introducer tube into said body, so that a distal end of 
the iraroducer tube is disposed at said selected location; 

inserting a flexible deployment shaft of a flexible marker dement 
applier into a lumen of said introducer tube, such that a distal end of said 
deployment shaft exits the introducer tube through a distal opening in the tube; 

pulling proximally on a pull wire extending through a lumen of said 
deployment shaft, the puDng action on said wire causing a marker dement to 
disengage from said marker dement applier and lodge in tissue at said sdected 
location. 
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